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The title compound, CicjHigOs, crystallizes with three mol- 
ecules (A, B and C) in the asymmetric unit. The carbonyl O 
atom shows positional disorder over two sites in molecules A 
and B; the site-occupancy ratios are 0.76 (3):0.24 (3) and 
0.86 (3):0.14 (3), respectively. The ethylene fragments in each 
molecule have an E conformation, while the C— O— C— C 
torsion angles indicate near planarity. The dihedral angles 
formed by the aromatic rings are 20.0 (1), 23.7 (1) and 
16.1 (1)° for molecules A, B and C, respectively. Intra- 
molecular C— H- ■ O hydrogen bonds occur in each molecule. 

Related literature 

For the biological activities of chalcones, see: Xue et al. (2004); 
Lee etal. (2006); Bhat etal. (2005); Satyanarayana et al. (2004). 
For a related crown ether structure, see: Anh et al. (2011). 




Experimental 

Crystal data 
Mr = 294.34 



b = 16.9797 (11) A 
c = 17.2713 (9) A 
a = 62.590 (2)° 
= 88.440 (2)° 

Y = 78.092 (2)° 

V = 2310.4 (2) A-' 

Data collection 

Bmker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Bruker, 2008) 
T^„ = 0.967, T„,^^ = 0.979 

Refinement 

R[F^ > 2a{F^)] = 0.045 

wR(F^) = 0.143 

S = 1.04 

9919 reflections 

629 parameters 

15 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 6 

Mo Ka radiation 
II = 0.09 mm"' 
r = 293 K 

0.40 X 0.30 X 0.25 mm 



44770 measured reflections 
9919 independent reflections 
5862 reflections with / > 2tr(/) 
Ri„, = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„j = 0.19 e A"^ 

Ap„i„ = -0.16 e A"' 



D-H-A 




D-H 


H - .4 


D---A 


D-H- - A 


C18-H18- 


■02 


0.93 


2.15 


2.746 (2) 


121 


C18-H18- 


■03 


0.93 


2.12 


2.763 (2) 


126 


C38-H38- 


■05 


0.93 


2.24 


2.753 (2) 


114 


C38-H38- 


■06 


0.93 


2.13 


2.753 (3) 


123 


C56-H56- 


■OS 


0.93 


2.23 


2.766 (2) 


116 


C56-H56- 


■09 


0.93 


2.15 


2.764 (2) 


122 



Triclinic, PI 

a = 9.0976 (6) A 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012); software used to prepare material for 
publication: SHELXL97 and PLATON (Spek, 2009). 

The authors thank Dr Babu Varghese and SAIF, IIT, 
Chennai, India, for the data collection. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: BX2434). 
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Comment 

Chalcone derivatives possess a wide range of biological properties such as antimalarial (Xue et al, 2004), antiangiogenic 
and antitumour (Lee et al, 2006), anticancer (Bhat et al, 2005) and antihyperglycemic (Satyanarayana et al, 2004) 
activities. Chalcones have been widely studied and developed as one of the pharmaceutically important molecules. 
Herein we report the crystal structure of the title compound. 

The macomolecular structure of the title compound, C57H52O9, includes 14-crown-2-ether skeletal moiety (Fig. 1). The 
bond lengths and bond angles are comparable with the related crown ether structure (Anh et al, 2011). The compound 
crystallizes with three mdependent molecules (A, B and C) per asymmetric unit. Out of three molecules, two molecules 
are disordered with two alternate positions for the O atoms [atom Ol/Ol' in molecule A, and 04/04' in molecule B] with 
site occupancies are 0.76/0.24 and 0.86/0.14. The ethylene fragments in all the three molecules have E configuration, 
while the C — O — C — C torsion angles indicate planarity of the segments. The dihedral angles between the aromatic rings 
are 20.0 (1), 23.7 (1) and 16.1 (1)° for molecules A, B and C, respectively 

Each molecule of the asymmetric unit exhibits intramolecular C — H—0 hydrogen bonds [Table 1]. 

Experimental 

To a solution of 2 g (5.08 mmol) of 2-(4-(4-((2-acetylphenoxy) methyl)- 1//-1, 2, 3-triazol-l-yl) butoxy)benzaldehyde in 30 
ml of methanol, 0.30 g (7.63 mmol) of NaOH in 30 ml of methanol was added drop wise and the mixture was stirred 
vigorously at room temperature for about 8 h. After the completion of the reaction, as evidenced by TLC analysis, the 
solvent was removed under vacuum. The crude product was then subjected to column chromatography using petroleum 
ether/ethylacetate ( 1 : 1 ) as eluent. The single crystal suitable for X-ray diffraction were obtamed by slow evaporation of a 
solution of the title compound in methanol at room temperature. 

Refinement 

All H atoms were fixed geometrically and allowed to ride on their parent C atoms, with C — H distances fixed in the range 
0.93-0.97 A with ?7iso(H) = \.2Ua^{C) for other H atoms. The carbonyl group O atoms of two molecules shows positional 
disorder and were refined split mto two positions with occupancies of 0.76 (3)/0.24 (3) and 0.86 (3)/0.14 (3). 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT {Bmkev, 2008); data reduction: SAINT {Brvker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012); software used to prepare material for publication: 
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SHELXL97 (Sheldrick, 2008) and PLATON {S^ek, 2009). 




Figure 1 

The structure of the title compound, showing the atom-numbering scheme. The displacement ellipsoids are drawn at the 
30% probability level. 

(3f)-1 1 ,1 6-Dioxatricyclo[1 5.4.0.0''"']henicosa-1 (21 ),3,5,7,9,1 7,1 9- heptaen-2-one 



Crystal data 

C19H18O3 
Mr = 294.34 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.0976 (6) A 
Z>= 16.9797 (11) A 
c= 17.2713 (9) A 
a = 62.590 (2)° 
^=88.440 (2)° 
y = 78.092 (2)° 
F= 2310.4 (2) A^ 

Data collection 

Bruker APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO and (p scans 

Absorption correction: multi-scan 

{SADABS; Bruker, 2008) 
r„,„ = 0.967, r„,, = 0.979 

Refinement 

Refinement on 
Least-squares matrix: full 
R[F^ > 2f7(i^)] = 0.045 
wi?(i^) = 0.143 



Z=6 

P(000) = 936 

Z).= 1.269 Mgm-3 

Mo Ka radiafion, 1 = 0.71073 A 

Cell parameters from 9919 reflections 

2.0-26.9° 
H = 0.09 mm ' 
r=293 K 

Block, white crystalline 
0.40 X 0.30 X 0.25 mm 



AAllQ measured reflections 
99 1 9 independent reflections 
5862 reflections with / > 2a{I) 
i?,„t = 0.032 

f^„ax = 26.9°,^„.„= 1.4° 



k=-2\^2\ 
/ = -21^21 



S= 1.04 
99 1 9 reflections 
629 parameters 
15 restraints 
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Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 



H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[o^(Fo2) + (0.063/')2 + 0.2901/'] 

where P = (i^o^ + 2Fe2)/3 
(A/t7V< 0.001 
Ap„^ = 0.19eA-3 
Apm„ = -0.16e A"5 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Reilnement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 







} 






CI 


0.2486 (2) 


0.55742 (11) 


0.08728 (12) 


0.0588 (5) 


C2 


0.3295 (3) 


0.56983 (13) 


0.01475 (14) 


0.0739 (6) 


HI 


0.4339 


0.5592 


0.0212 


0.089* 


C3 


0.2613 (3) 


0.59712 (15) 


-0.06609 (15) 


0.0862 (7) 


H3 


0.3189 


0.6037 


-0.1132 


0.103* 


C4 


0.1071 (3) 


0.61454 (15) 


-0.07661 (15) 


0.0819 (6) 


H4 


0.0599 


0.6341 


-0.1314 


0.098* 


C5 


0.0222 (3) 


0.60341 (13) 


-0.00704 (13) 


0.0705 (5) 


H5 


-0.0822 


0.6151 


-0.0149 


0.085* 


C6 


0.0908 (2) 


0.57491 (12) 


0.07496 (12) 


0.0604 (5) 


C7 


-0.1490(2) 


0.58850(16) 


0.13795 (14) 


0.0746 (6) 


H7A 


-0.1910 


0.5576 


0.1115 


0.089* 


H7B 


-0.1840 


0.6536 


0.1023 


0.089* 


C8 


-0.1943 (2) 


0.55946 (15) 


0.22954 (14) 


0.0751 (6) 


H8A 


-0.3007 


0.5853 


0.2272 


0.090* 


H8B 


-0.1389 


0.5840 


0.2573 


0.090* 


C9 


-0.1666(2) 


0.45690 (16) 


0.28566 (15) 


0.0799 (6) 


H9A 


-0.2619 


0.4386 


0.2900 


0.096* 


H9B 


-0.1012 


0.4281 


0.2563 


0.096* 


CIO 


-0.0971 (2) 


0.42235 (16) 


0.37628 (14) 


0.0788 (6) 


HlOA 


-0.1556 


0.4536 


0.4057 


0.095* 


HlOB 


-0.0919 


0.3577 


0.4105 


0.095* 


Cll 


0.1433 (2) 


0.42178 (13) 


0.43431 (13) 


0.0630 (5) 


C12 


0.1029(2) 


0.38431 (14) 


0.51991 (13) 


0.0713 (5) 


H12 


0.0078 


0.3714 


0.5316 


0.086* 


C13 


0.2019 (3) 


0.36627 (15) 


0.58727 (14) 


0.0776 (6) 


H13 


0.1743 


0.3402 


0.6445 


0.093* 


C14 


0.3413 (3) 


0.38636(16) 


0.57095 (15) 


0.0823 (6) 


H14 


0.4080 


0.3749 


0.6167 


0.099* 


C15 


0.3817(2) 


0.42369 (13) 


0.48619 (14) 


0.0720 (5) 



Occ. (<1) 
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O.Ool ^ 




H4oB 


0.9933 


A 1 C 0*7 

—0.1587 


A no A O 


A AO 1 * 

0.081^ 




C47 


A AO 

0.9366 (2) 


A l/l/'IO /10\ 

-0.14613 (13) 


0.89507 (13) 


A A/'AA /CA 

0.0699 (5) 




H4/A 


A o/cno 
O.ooyo 


A AA/1 1 

—0.0941 


A OA/CA 

O.o960 


A AO/I * 

0.084^ 




H4/r> 


0.6 /OV 


A 1 AA 1 

—0. 1901 


A AA1A 

0.9030 


A AO y1 * 
0.084^ 




C46 


1 AC A C /'^\ 

1.0545 (2) 


A 1 OT^A /"I 0\ 

-0.18769 (13) 


A ATAO 1 /"I 0\ 

0.97021 (13) 


A A/TAO /C\ 

0.0692 (5) 




TJA O A 


i.UU96 


A O 1 -3 A 

— o.2ijy 


1.0256 


A AO'3 * 

0.083^^ 




H48B 


1.1307 


-0.2349 


0.9666 


A A O O sic 

0.083* 




C4y 


[.22 J J {2) 


A 1 oc>/::o /1 1\ 
— 0. 125o2 (13) 


1 A0 1 (\n / 1 1 \ 
1.0230/ (11) 


0.0564 (4) 




/~<C A 

C50 


1 .2922 (2) 


AOITOC 

—0.21385 (14) 


1 AOOAA /'10\ 

1.08800 (13) 


A ATAA /C\ 

0.0709 (5) 






1.2o2o 


A ^^A A 

— 0.264y 


1 AAO 1 

1.0921 


A AOC* 

0.085^^ 




C51 


1 ,1 AO O /"O \ 

1.4023 (3) 


A O O O O Z' /1'7\ 

-0.22336 (17) 


1.14669 (14) 


A AOO/' //'N 

0.0836 (6) 




XJ^ 1 


1.44 Ij 


A OQ 1 A 

— 0.2ol0 


1 1 OAO 

1.1902 


A 1 AA* 
0.100 




Cjz 


1.44d4 (3 ) 


—0.14910 (19) 


1.1413o (15) 


A AA/IC /n\ 

0.0945 (/) 




H52 


1 CI AO 

1.5192 


A 1 ceo 

-0.1558 


1.1814 


A 1 1 O * 

0,113* 






1 ITAO /0\ 

1.3/92 (2) 


— 0.0o40 / (1 /) 


1.0/64/ (14) 


A AO AO 

0.0808 (6) 






1 /I AAA 

1.4099 


A A 1 O A 

—0.0139 


1 AT? C 

1.0735 


A AAT* 

0.097* 




Cd4 


1.2oo2j (19) 


A ACA/1 O /I 0\ 

—0.05043 (13) 


1 A1 ^0'3 /I 1 ^ 

1.U152J (11) 


A ACCT /A\ 

0.055 / (4) 






1 OA/CC /OX 

1.20OJ (2) 


A f\A 1 OO /I 0\ 

0.041o2 (13) 


0.94696 (12) 


A AC/CA 

0.0569 (4) 




H55 


1 O C /I o 

1.2542 


A r\o n 1 

0.0861 


A A /I /I A 

0.9449 


A AzT O sts 

0.068* 






1 AAO 1 T / 1 A\ 

1.0921 / (19) 


A f\n ^ Af\ ^ o\ 
0.0/ 140 (12) 


0.88/51 (11) 


0.0534 (4) 




rlDO 


1.03o3 


A AOAO 

0.0303 


A QOAQ 


A A/^/l * 




CD / 


1 A /I AC /'o^ 

1.0493 (2) 


A1/:Cy11 /I 0\ 

0. 16541 (12) 


A 010/10 /'10\ 

U. 81842 (12) 


U.U554 (4) 




Ul 


A /I^AC /OA 

0.4695 (2) 


A C Ada A / 1 C\ 

0.54064 (15) 


A 1/;C01 /'l'5^ 

0.16521 (Ij) 


A 1 A 1 1 /A\ 
0.1011 (9) 


A nc\n i A\ 
0. /y / (4) 


Ul 


0.4 /4o (o) 


0.4996 (/) 


o.32yj (y) 


A 1 A A t1\ 
0.100 (3) 


A OA/I t A\ 

0.204 (4) 


KJZ 


A Al OO C /I A\ 

0.01235 (14) 


A c/:o'70 /1 1 \ 
0.5o3 /o (11) 


U.1455y (y) 


U.U/oy (4) 






A ACAOO /I C\ 

0.05022 (15) 


0.4404o (11) 


A liCCOA /A\ 

U.J652U (9) 


AACJI ^ A\ 

0.0831 (4) 




U4 


A O A Al O /I A\ 

O.o443o (19) 


A 1 nc\ 1 o / 1 c\ 
—0.1 /91d (15) 


0.66161 (14) 


0.08y6 (/) 


A AAT i A\ 
0.90/ (4) 


r\A f 
U4 


O.ooOo (10) 


—0.036 (2) 


A CI A 

0.5 ly (2) 


A 1 O 1 tCi\ 

0.121 (y) 


A AAC t A\ 

0.095 (4) 




A C A 1 C 1 /"I C\ 

0.50151 (15) 


A Al C y1 /'A\ 

—0.03546 (9) 


A T5CCA /0\ 

U. /355U (8) 


A A"7 1 O //I \ 

U.U/i2 (4) 




Oo 


0.46332 (14) 


A 1 O O ji^O /A\ 

0.12368 (9) 


A CO /I 1 O /0\ 

0.52412 (8) 


A A/^/^A //I \ 

0.0669 (4) 




yj 1 


1 lAy10T/10\ 
1.1040/ (18) 


A ^ 1 C /A\ 

0.22515 (9) 


A O 1 AOO / 1 A\ 

0.8iy22 (10) 


A AOO^ t A\ 

0.0826 (4) 
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1.11850 (16) 


-0.11450 (8) 


0.96222 (8) 


0.0692 (4) 




H17 


0.4431 (7) 


0.4810(13) 


0.327 (3) 


0.083* 


0.797 (4) 


H19 


0.4298 (5) 


0.5422 (5) 


0.1523 (6) 


0.083* 


0.204 (4) 


H37 


0.8275 (6) 


-0.024 (3) 


0.522 (3) 


0.083* 


0.907 (4) 


H20 


0.815 (2) 


-0.166(11) 


0.662(11) 


0.083* 


0.095 (4) 
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Atomic displacement parameters (A^) 

























CI 


0.0621 (12) 


0.0419 


(10) 


0.0679 


(12) 


-0.0111 


(8) 


0.0108 (9) 




(9) 


C2 


0.0787 (14) 


0.0573 


(12) 


0.0780 


(14) 


-0.0147 


(10) 


0.0209 (12) 


-0.0257 


(11) 


C3 


0.108(2) 


0.0759 


(15) 


0.0725 


(15) 


-0.0216 


(13) 


0.0268 (14) 


-0.0332 


(12) 


C4 


0.114(2) 


0.0695 


(14) 


0.0671 


(14) 


-0.0258 


(13) 


0.0062 (13) 


-0.0332 


(11) 


C5 


0.0821 (14) 


0.0606 


(12) 


0.0723 


(13) 


-0.0221 


(10) 


0.0007(11) 


-0.0308 


(11) 


C6 


0.0680 (13) 


0.0512 


(11) 


0.0638 


(12) 


-0.0162 


(9) 


0.0098 (10) 


-0.0271 


(9) 


C7 


0.0511 (11) 


0.0862 


(15) 


0.0838 


(14) 


-0.0082 


(10) 


-0.0030(10) 


-0.0397 


(12) 


C8 


0.0482(11) 


0.0897 


(16) 


0.0924 


(15) 


-0.0108 


(10) 


0.0067 (10) 


-0.0482 


(13) 


C9 


0.0614(13) 


0.0990 


(18) 


0.0937 


(16) 


-0.0342 


(12) 


0.0097(11) 


-0.0503 


(14) 


CIO 


0.0625 (13) 


0.0915 


(16) 


0.0852 


(15) 


-0.0322 


(11) 


0.0170(11) 


-0.0378 


(13) 


Cll 


0.0589 (12) 


0.0605 


(12) 


0.0649 


(12) 


-0.0069 


(9) 


0.0030 (9) 


-0.0277 


(10) 


C12 


0.0671 (13) 


0.0722 


(14) 


0.0730 


(13) 


-0.0095 


(10) 


0.0118 (11) 


-0.0352 


(11) 


C13 


0.0893 (17) 


0.0758 


(15) 


0.0682 


(13) 


-0.0053 


(12) 


0.0098 (12) 


-0.0394 


(11) 


C14 


0.0887 (17) 


0.0839 


(16) 


0.0762 


(15) 


-0.0056 


(13) 


-0.0079 (12) 


-0.0434 


(13) 


C15 


0.0661 (13) 


0.0657 


(13) 


0.0821 


(15) 


-0.0076 


(10) 


-0.0037(11) 


-0.0349 


(11) 


C16 


0.0546(11) 


0.0507 


(11) 


0.0690 


(12) 


-0.0038 


(8) 


-0.0004 (9) 


-0.0257 


(9) 


C17 


0.0504(11) 


0.0567 


(12) 


0.0773 


(14) 


-0.0054 


(9) 


0.0035 (11) 


-0.0239 


(10) 


C18 


0.0493 (11) 


0.0829 


(15) 


0.0690 


(13) 


-0.0173 


(10) 


0.0036 (10) 


-0.0227 


(11) 


C19 


0.0566 (12) 


0.0562 


(12) 


0.0761 


(13) 


-0.0092 


(9) 


0.0065 (10) 


-0.0239 


(10) 


C20 


0.0573 (12) 


0.0747 


(14) 


0.0786 


(13) 


-0.0071 


(10) 


-0.0052 (10) 


-0.0521 


(12) 


C21 


0.0588 (11) 


0.0622 


(12) 


0.0732 


(12) 


-0.0139 


(9) 


-0.0088 (9) 


-0.0358 


(10) 


C22 


0.0760 (14) 


0.0733 


(15) 


0.0978 


(17) 


-0.0102 


(12) 


-0.0179 (13) 


-0.0440 


(14) 


C23 


0.0973 (19) 


0.0671 


(15) 


0.0985 


(19) 


-0.0282 


(14) 


-0.0157(15) 


-0.0203 


(14) 


C24 


0.0984 (19) 


0.0875 


(19) 


0.0934 


(18) 


-0.0382 


(15) 


0.0097(15) 


-0.0268 


(16) 


C25 


0.0810(15) 


0.0785 


(16) 


0.0796 


(15) 


-0.0282 


(12) 


0.0141 (12) 


-0.0299 


(13) 


C26 


0.0610 (12) 


0.0670 


(13) 


0.0699 


(12) 


-0.0207 


(10) 


0.0024 (10) 


-0.0328 


(11) 


C27 


0.0714(13) 


0.0829 


(15) 


0.0701 


(12) 


-0.0177 


(11) 


0.0212 (10) 


-0.0469 


(12) 


C28 


0.0715 (13) 


0.0739 


(14) 


0.0701 


(12) 


-0.0128 


(10) 


0.0194 (10) 


-0.0466 


(11) 


C29 


0.0526(11) 


0.0845 


(14) 


0.0787 


(13) 


-0.0106 


(10) 


0.0152 (10) 


-0.0457 


(12) 


C30 


0.0570 (11) 


0.0759 


(13) 


0.0704 


(12) 


-0.0012 


(10) 


0.0084 (9) 


-0.0426 


(11) 


C31 


0.0556 (11) 


0.0716 


(13) 


0.0587 


(11) 


-0.0166 


(9) 


0.0090 (8) 


-0.0433 


(10) 


C32 


0.0712(13) 


0.0709 


(14) 


0.0661 


(12) 


-0.0156 


(10) 


0.0090 (10) 


-0.0375 


(11) 


C33 


0.0911 (17) 


0.0847 


(16) 


0.0788 


(15) 


-0.0267 


(14) 


0.0202 (13) 


-0.0353 


(13) 


C34 


0.100 (2) 


0.105 (2) 


0.0972 


(19) 


-0.0329 


(17) 


0.0438 (15) 


-0.0366 


(17) 


C35 


0.0691 (14) 


0.1033 


(19) 


0.0983 


(17) 


-0.0151 


(13) 


0.0281 (13) 


-0.0532 


(16) 


C36 


0.0560(11) 


0.0763 


(14) 


0.0653 


(12) 


-0.0148 


(10) 


0.0089 (9) 


-0.0450 


(11) 


C37 


0.0502(11) 


0.0862 


(15) 


0.0769 


(13) 


-0.0054 


(11) 


0.0042 (11) 


-0.0561 


(12) 


C38 


0.0540(11) 


0.0717 


(13) 


0.0677 


(12) 


-0.0020 


(10) 


0.0015 (9) 


-0.0445 


(11) 


C39 


0.0499 (10) 


0.0532 


(11) 


0.0595 


(10) 


-0.0126 


(8) 


0.0129 (8) 


-0.0282 


(9) 


C40 


0.0667 (12) 


0.0571 


(12) 


0.0801 


(13) 


-0.0163 


(10) 


0.0156(11) 


-0.0317 


(11) 


C41 


0.0701 (14) 


0.0611 


(13) 


0.0848 


(15) 


-0.0014 


(11) 


-0.0053 (12) 


-0.0192 


(12) 


C42 


0.0704 (14) 


0.0776 


(16) 


0.0792 


(14) 


-0.0040 


(12) 


-0.0134(11) 


-0.0272 


(13) 


C43 


0.0657 (12) 


0.0718 


(14) 


0.0712 


(13) 


-0.0082 


(10) 


-0.0069 (10) 


-0.0351 


(11) 


C44 


0.0491 (10) 


0.0569 


(11) 


0.0592 


(11) 


-0.0095 


(8) 


0.0053 (8) 


-0.0290 


(9) 


C45 


0.0749 (13) 


0.0705 


(13) 


0.0748 


(13) 


-0.0138 


(10) 


-0.0067 (10) 


-0.0474 


(11) 


C46 


0.0723 (13) 


0.0632 


(12) 


0.0829 


(14) 


-0.0085 


(10) 


-0.0070(10) 


-0.0501 


(11) 


C47 


0.0722 (13) 


0.0606 


(12) 


0.0876 


(14) 


-0.0209 


(10) 


0.0005 (11) 


-0.0406 


(11) 
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r\ AOCO /I A\ 


A ACQ/; i"\ o^ 

U.UjJo (Iz) 


A f\nA A i"\ '7\ 

U.U 744 (13) 


A AT AO /"I A\ 
— O.OzOy (10) 


A A A 1 ^ ^^ A\ 
— O.OOlo (11) 


A AlO 1 /I AA 

— 0.03zl (10) 




A AC/CO z' 1 1 \ 

U.Udoz (il j 


U.Uoil (Iz) 


A A CI A /I A\ 

yj.vjjy (10) 


A AAAC /A^ 

— o.ooyj (9) 


0.004/ (o) 


A A1 O 1 /A\ 

— o.03zi (y) 


cdo 


O.U/oO (14) 


U.UODO (IJ) 


U.Uoj3 (Iz) 


AA1A1 

—0.0101 (11) 


A AAAA /"I 1 \ 

o.oooy (11) 


A AO OA / 1 1 A 

— o.ozoy (11) 


/"'CI 

CM 


U.U/OZ (IDJ 


A AO 1 /"I £i\ 

O.Uozl (lo) 


A ATAA /"\ A\ 
U.U/Uy (14) 


A AACO /I 0\ 

—0.00 JO (Iz) 


A AACA /I 1 \ 

-O.oooy (11) 


A AO 1 O /I OA 

— O.Ozlo (Iz) 




A nnQH /'I 
U.U /o / (loj 


Alio 
U.llz (z) 


U.Uozz (lo) 


— 0.0z30 (O) 


A A0 1/1 ^^ i\ 
— 0.0Z14 (13) 


A A'2 "20 ^^ ^A 

—0.033 / (lo) 




A AT /II /I /I \ 

U.U/4Z (14) 


A AA 1 O / 1 

u.oyiz (1 /) 


A AO A/I 1 /I \ 

l).UoU4 (14) 


— 0.0z6/ (Iz) 


A AAOO /I 0\ 

— O.OOo / (Iz) 


A AT O/C / 1 1 A 

—0.03 /o (13) 




A Ayl AA /I A\ 

u.04yy (lu) 


A A/CA 1 /"I 

u.uoyi (Iz) 


A AC/Cn /I A\ 

U.Ujoy (10) 


A A1 /C? /A^ 

— O.Olo/ (y) 


O.OOoz (o) 


A A'3 CO /I AA 

— 0.03jz (10) 




U.Uj /4 (11) 


U.UojZ (Iz) 


U.OooJ (11) 


A AOOA /OA 

— o.uzzo (y) 


A AAOA /'0\ 

u.uuyo (y) 


A ATOO /I AA 

— o.o3yy (10) 


CjO 


/4 (11) 


U.Ujoo (11) 


A ACQO / 1 A\ 

O.Ojoo (10) 


A A1 OC (Q\ 

— o.oiyj (o) 


A AAOO /OA 

o.oooy (y) 


A f\1 A O /'OA 

— o.o34y (y) 


CD / 


A ACTA / 1 1 \ 

O.Oj fy (11) 


(J.0jj4 (11) 


A A/C /I A 1 1 \ 

o.OD4y (11) 


A A1 nn /A\ 

—0.01 / / (y) 


n CiA A /A\ 

0.0146 (y) 


A A1 /CO /"I AA 

— 0.03oz (10) 


Ul 


yj.vj^j (12) 


U.l jy (z) 


0.0oo4 (14) 


A A-1 AA /I 0^ 

— 0.030y (Iz) 


A AAO/; /"I OA 

o.ooyo (10) 


A oi 1 C /I lA 

— 0,03lD (13) 


Ul 


A ATA 

(J.O/y (o) 


U.14z (o) 


A AAA //CA 

O.OVO (d) 


— 0.0o3 (3) 


A A1 O ^A\ 

O.Olo (4) 


—0.04/ (o) 


yjl 


A AC 1 1 

U.UjH (o) 


All AC ^^ o^ 
U.HOj (Iz) 


O.Oooo (y) 


A A1 AO /''7\ 

— o.oloy (/) 


A AA/l 1 ^/^\ 

0.0041 (0) 


A A'lO 1 /OA 

— o.o3yi (O) 


U3 


U.Uj /z (5) 


All £in /I o\ 

u.iloy (Iz) 


A A/CA'l /A^ 

o.ooy3 (y) 


— 0.031 z (o) 


A AAAA /'n\ 

o.ooyo (/) 


A A'3'3'7 /OA 

—0.033 / (o) 


U4 


A ATC 1 /I 0\ 

(J.(J/M (Iz) 


A AA A A /I 1 \ 

0.0^44 (13) 


A AA/C 1 / 1 1 \ 

o.oyoi (13) 


A A1 OA few 

0.0 izy (y) 


A AAAC /A\ 

o.oood (y) 


A AC /I 1 /I AA 

—0.0341 (10) 


CiA' 




0 0Q7 ^^1 


yj. 1 oz \ iy) 


0 097 n 0^ 


0 oos (^ i\ 


—0 O^d (\ 'W 


05 


0.0779 (9) 


0.0655 (9) 


0.0703 (8) 


-0.0123 (7) 


0.0215 (7) 


-0.0338 (7) 


06 


0.0605 (8) 


0.0707 (9) 


0.0639 (8) 


-0.0012 (6) 


0.0161 (6) 


-0.0324 (7) 


07 


0.1009(11) 


0.0641 (9) 


0.0927 (10) 


-0.0327 (8) 


-0.0031 (8) 


-0.0382 (8) 


08 


0.0721 (8) 


0.0557 (8) 


0.0694 (8) 


-0.0076 (6) 


-0.0115 (6) 


-0.0363 (7) 


09 


0.0904 (10) 


0.0537 (8) 


0.0676 (8) 


-0.0195 (7) 


-0.0140 (7) 


-0.0289 (6) 



Geometric parameters (A, °) 


CI— C2 


1.388 (3) 


C29— H29A 


0.9700 


CI— C6 


1.406 (3) 


C29— H29B 


0.9700 


CI— C19 


1.487 (3) 


C30— 06 


1.428 (2) 


C2— C3 


1.372 (3) 


C30— H30A 


0.9700 


C2— H2 


0.9300 


C30— H30B 


0.9700 


C3— C4 


1.371 (3) 


C31— 06 


1.358 (2) 


C3— H3 


0.9300 


C31— C32 


1.381 (3) 


C4— C5 


1.370 (3) 


C31— C36 


1.402 (2) 


C4— H4 


0.9300 


C32— C33 


1.372 (3) 


C5— C6 


1.386 (3) 


C32— H32 


0.9300 


C5— H5 


0.9300 


C33— C34 


1.364 (3) 


C6— 02 


1.353 (2) 


C33— H33 


0.9300 


C7— 02 


1.433 (2) 


C34— C35 


1.379 (3) 


C7— C8 


1.499 (3) 


C34— H34 


0.9300 


C7— H7A 


0.9700 


C35— C36 


1.394 (3) 


C7— H7B 


0.9700 


C35— H35 


0.9300 


C8— C9 


1.521 (3) 


C36— C37 


1.464 (3) 


C8— H8A 


0.9700 


C37— 04' 


1.276 (9) 


C8— H8B 


0.9700 


C37— C38 


1.336(3) 


C9— CIO 


1.500 (3) 


C37— H37 


0.935 (5) 


C9— H9A 


0.9700 


C38— H38 


0.9300 


C9— H9B 


0.9700 


C39— C40 


1.399 (3) 


CIO— 03 


1.425 (2) 


C39— C44 


1.407 (2) 


CIO— HlOA 


0.9700 


C39— C57 


1.496 (2) 


CIO— HlOB 


0.9700 


C40— C41 


1.375 (3) 


CI 1—03 


1.355 (2) 


C40— H40 


0.9300 
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1 1 /"^ 1 o 

Cll — Clz 


1 TOO /'T \ 

1.388 (3) 


A\ A'^ 

C41 — L42 


1 OzTzT /o\ 

1.366 (3) 


Cll — C16 


1 Af\A /0\ 

1.404 (3) 


A 1 TT /I 1 

C41 — ^H41 


A AO AA 

0.9300 


C12 — C13 


1.369 (3) 


C42 — C43 


1.364 (3) 


1 TT1 ""^ 


A AOAA 

0.9300 


C42 — H42 


A AOAA 

0.9300 


C13 — C14 


1 T TA \ 

1.370 (3) 


C43 — C44 


1 OA1 /0\ 

1.391 (3) 


C13 — H13 


A AO A A 

0.9300 


/I O T T /I O 

C43 — H43 


A AO A A 

0.9300 


r^'K A 1 c 

L14 — CI 5 


1.376 (3) 


C44 — 08 


1 O CO 

1.358 (2) 


1/1 T T 1 /I 

C14 — H14 


A AO A A 

0.9300 


C45 — 08 


1.440 (2) 


C15 — C16 


1 O A 1 /O \ 

1.391 (3) 


C45 — C4o 


1 /I AT /O \ 

1.497 (3) 


1 C TT1 C 


A AO AA 

0.9300 


C45 — H45A 


A ATAA 

0.9700 


C16 — C17 


1.468 (3) 


C45 — H45B 


A ATAA 

0.9700 


C17 — or 


1.331 (6) 


C46 — C47 


1.524 (3) 


Ci / — Clo 


1 on /o \ 

1.337 (3) 


C4o — ^H4oA 


A mAA 

o.y /ou 


1 T TT1 T 

C17 — H17 


A AO O 

0.933 (5) 


C46 — H46B 


A ATAA 

0.9700 


C18 — C19 


1.425 (3) 


C47 — C48 


1.501 (3) 


1 O T T 1 O 


A AO AA 

0.9300 


An TT/1'7A 

C47 — H47A 


A ATAA 

0.9700 


ciy — ui 


l.z58 (z) 


An TJ A TD 

C4 / — H4 /r> 


A mAA 

0.9/00 


1 n TT1 n 


0.930 (5) 


y| O /~\A 

L48 — 09 


1 A^O /'^\ 

1.428 (2) 


C20 — 04 


1 o o c /o \ 

1.235 (2) 


AO T T /I O A 

C48 — H48A 


A AT A A 

0.9700 


C20 — C38 


1 A Z \ /O \ 

1.451 (3) 


AO TT /I OT~) 

C46 — ^H4oB 


A ATAA 

0.9700 


C2U — C21 


1.497 (3) 


i~^Af\ /~\A 

C49 — 09 


1 1 Z Z /'^\ 

1.355 (2) 


C20 — H20 


A AOA / C\ 

0.930 (5) 


AC\ f^Zf\ 

C49 — C50 


1 OTA /0\ 

1.379 (3) 


C21 — C22 


1 O AT /O \ 

1.397 (3) 


A A Z A 

C49 — C54 


1.406 (2) 


C21 — C26 


1 /I A A /0\ 

1.400 (3) 


C50 — C51 


1 O TT /O \ 

1.377 (3) 


L22 — C2J 


1 T OA /T\ 

1.380 (3) 


C50 — ^H50 


A AOAA 

0.9300 


C22 — H22 


A AO A A 

0.9300 


C51 — C52 


1 OCA /O \ 

1.359 (3) 


C23 — C24 


1.364 (4) 


C51 — H51 


A AO A A 

0.9300 


C2i — H2i 


A AO AA 

0.9300 


C52 — C53 


1 OTC /0\ 

1.375 (3) 


C24 — C25 


1.361 (3) 


C5z — H52 


A AT AA 

0.9300 


C24 — H24 


A AO A A 

0.9300 


C53 — C54 


1 O O O /o \ 

1.388 (3) 


C25 — C26 


1 O A C /O \ 

1.395 (3) 


CO T O 

C53 — H53 


A AO A A 

0.9300 


Cz5 — H25 


A AOAA 

0.9300 


C54 — C55 


1 ,1 /i; A /O \ 

1.460 (3) 


Czo — UD 


1.33 / yl) 


CD3 — CD6 


1.325 (z) 


C27 — 05 


1 /I O O 

1.433 (2) 


C55 — H55 


A AO A A 

0.9300 


L21 — C28 


1.496 (3) 


C56 — C57 


1.462 (2) 


C27— H27A 


0.9700 


C56— H56 


0.9300 


C27— H27B 


0.9700 


C57— 07 


1.228 (2) 


C28 — C29 


1 ^ O T /O \ 

1.527 (3) 


01 — H19 


A A^r\ / z\ 

0.420 (5) 


C28 — H28A 


A AT A A 

0.9700 


or — H17 


A AOA / A Z\ 

0.484 (15) 


Czo — H26B 


A ATAA 

0.9700 


i^A TTOA 

U4 — H20 


A O 1 /0\ 

0.31 (3) 


C29 — C30 


1 CAA /0\ 

1.500 (3) 


04 — H37 


0.342 (12) 


C2 — CI — Co 


1 1 T 1 A /I 0\ 

117.19 (18) 


/~l'^0 /"I'^A TT'^AT^ 

C28 — C29 — H29B 


1 AO O 

108.8 


Cz — CI — Ci9 


11/: oo /ic>\ 
116.88 (18j 


HzvA — Cz9 — Hz9B 


10/. / 


C6— CI— C19 


125.91 (17) 


06— C30— C29 


105.39 (16 


C3— C2— CI 


122.5 (2) 


06— C30— H30A 


110.7 


C3— C2— H2 


118.7 


C29— C30— H30A 


110.7 


CI— C2— H2 


118.7 


06— C30— H30B 


110.7 


C4— C3— C2 


119.1 (2) 


C29— C30— H30B 


110.7 
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C4 — C3 — H3 


120.4 


C2 — C3 — H3 


120.4 


C5 — C4 — C3 


120.5 (2) 


C5 — C4 — H4 


1 1 A T 

119.7 


C3 — C4 — H4 


119.7 


C4 — C5 — Co 


120.5 (2) 


A f^C TTC 

C4 — C5 — H5 


1 1 A 0 

119.8 


C6 — C5 — H5 


119.8 


02 — C6 — C5 


122.91 (18) 


02 — C6 — CI 


116.99 (17) 


C5 — C6 — CI 


1 '^A AA /1 0\ 

120.09 (18) 


02 — C7 — C8 


105.59 (16) 


/~\'^ Tin \ 

02 — C7 — ^H7A 


1 1 A 

110.6 


/~iO y^lT XT'? A 

C8 — C7 — H7A 


110.6 


02 — C7 — H7B 


110.6 


C8 — C7 — H7B 


110.6 


H7A — C7 — H7B 


108.8 


/"IT /~^fJ 

C7 — C8 — C9 


113.87 (18) 


C7 — C8 — H8A 


108.8 


t~^C\ /~^0 TTO A 

C9 — C8 — H8A 


108.8 


e~^'n f^o TTOT^ 

C7 — C8 — ^H8B 


1 AO 0 

108.8 


C9 — C8 — H8B 


108.8 


TTO A /~1 0 TTOT^ 

H8A — C8 — H8B 


107.7 


CIO — C9 — C8 


11/1 /TC /10\ 

114.65 (18) 


LIO — C9 — H9A 


1 AO £ 

108.6 


CI /^r\ T Tl^ A 

C8 — C9 — H9A 


108.6 


CIO — C9 — H9B 


108.6 


C8 — C9 — H9B 


108.6 


TTA A TTAT^ 

H9A — C9 — ^H9B 


1 AT Z" 

107.6 


03 — CIO — C9 


105.56 (16) 


1 A T T 1 r\ A 

03 — CIO — ^HlOA 


110.6 


/~1A 1 /\ TT1 A A 

C9 — CIO — HlOA 


1 1 A itr 

110.6 


/~^tf\ TT1 ATI 

03 — CIO — ^HlOB 


1 1 A ^ 

110.6 


C9 — CIO — HI OB 


110.6 


T T 1 r\ A r\ T T 1 /^T~» 

HlOA — CIO — HlOB 


108.8 


03 — Cll — C12 


123.02 (18) 


03 — Cll — C16 


11/' CO /I '7\ 

116.58 (17) 


C12 — Cll — C16 


120.39 (19) 


C13 — C12 — Cll 


120.5 (2) 


/"111 1 TT1 

C13 — C12 — ^H12 


1 1 A T 

119.7 


Cll — C12 — H12 


119.7 


C12 — C13 — C14 


120.4 (2) 


1 1 '> TT1 1 

C12 — C13 — H13 


1 1 A 0 

119.8 


C14— C13— H13 


119.8 


C13— C14— C15 


119.3 (2) 


C13— C14— H14 


120.4 


C15— C14— H14 


120.4 


C14— C15— C16 


122.5 (2) 


C14— C15— H15 


118.7 



TT1A A "> i\ TTTAT^ 

H30A — C30 — H30B 


108.8 


06 — C3 1 — C32 


123.27 (17) 


06 — C31 — C36 


11c CO /I 

115.58 (17) 


C32 — C3 1 — C36 


1 1 1^/1 

121.15 (17) 


C33 — C32 — C31 


1 "O A 1 /T\ 

120.1 (2) 


i^TT /^T^ TTO^ 

C33 — C32 — H32 


119.9 


C31 — C32 — ^H32 


119.9 


C34 — C33 — C32 


120.4 (2) 


C34 — C33 — H33 


119.8 


C32 — C33 — H33 


119.8 


C33 — C34 — C35 


119.5 (2) 


C33 — C34 — H34 


120.2 


i^lC Z"^"? /I TT"? /I 

C35 — C34 — H34 


1 '^A 0 

izO.z 


C34 — C35 — C36 


122.2 (2) 


C34 — C35 — H35 


118.9 


C36 — C35 — H35 


118.9 


C35 — C36 — C31 


1 1 A £^ /I C\\ 

116.46 (19) 


/^i c /^O/T /^n 

C35 — C36 — C37 


1 1 0 A /I /I 0\ 

118.94 (18) 


C31 — C36 — C37 


1 0 /I ^0 / 1 TX 

124.58 (17) 


04 — C37 — C38 


11A C /10\ 

119.5 (18) 


04 — L37 — C3o 


1 1 A 0 /I 0\ 

110.8 (18) 


C38 — C37 — C36 


1 0 AC /1 TX 

128.95 (17) 


04 — C37 — H37 


1 (5) 


C38 — C37 — H37 


121 (3) 


/*^TZr /^OT TTT7 

L36 — C37 — H37 


1 A A 

109 (3) 


C37 — C38 — C20 


123.12 (18) 


C37 — C38 — H38 


118.4 


/'I ^ /\ /'^OO TTTO 

C20 — C38 — H38 


118.4 


C40 — C39 — C44 


1 1 Z" OA /I '7\ 

116.89 (17) 


C40 — C39 — C57 


116.85 (16) 


C44 — C39 — C57 


126.25 (16) 


C41 — C4() — C39 


1 1 A / 1 A\ 

122.10 (19) 


A 1 /^/1A TT/1A 


1 1 A A 

119.0 


C39 — C40 — H40 


119.0 


C42 — C4 1 — C40 


119.6 (2) 


/^/l'^ /^ /I 1 TT/( 1 

C42 — C41 — ^H41 


1 '^A 

120.2 


/-I A r\ f~\ A -t TT A A 

C40 — C41 — H41 


120.2 


C43 — C42 — C4 1 


120.6 (2) 


/"-■ A 1 A TT A 

C43 — C42 — H42 


119.7 


A 1 A'^ TT A'^ 

C41 — C42 — ^H42 


1 1 A T 

119.7 


C42 — C43 — C44 


1 "O A T /'^X 

120.7 (2) 


/— ' ^1 11/1') 

C42 — C43 — H43 


119.7 


/~1 A A /~> ,1 /> TT /( 1 

C44 — C43 — H43 


119.7 


08— C44— C43 


122.17 (16) 


08— C44— C39 


117.63 (15) 


C43— C44— C39 


120.16(17) 


08— C45— C46 


107.12 (14) 


08— C45— H45A 


110.3 


C46— C45— H45A 


110.3 
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C16 — C15 — H15 


118.7 


C15 — C16 — Cll 


11/' OT /lOX 

116.87 (18) 


C15 — C16 — C17 


118.42 (18) 


/"^IT 

Cll — C16 — C17 


124.71 (18) 


Or — C17 — C18 


121.0 (6) 


Or — C17 — C16 


111.1 (6) 


C18 — C17 — Clo 


127.94 (18) 


Or — C17 — H17 


14.2 (12) 


/^10 /^l"? TT1T 

Lis — L17 — H17 


116 (3) 


C16 — C17 — H17 


114(3) 


C17 — C18 — C19 


1 /I AC\ /"\ CW 

124.49 (19) 


C 1 7 — C 1 0 — H 1 8 


117.8 


/^ir\ /~*10 TT10 

C19 — C-18 — H18 


1 1 T O 

117.8 


Ol — C19 — C18 


120.5 (2) 


Ol — C19 — CI 


116.98 (19) 


C18 — C19 — CI 


122.37 (18) 


Ol — C19 — H19 


13.9 (6) 


C18 — C19 — H19 


134.5 (6) 


CI — C19 — H19 


103.1 (6) 


04 — C20 — C38 


121.5 (2) 


04 — C2U — C2 1 


117.6 (2) 


C3 8 — C20 — C2 1 


120.96 (17) 


04 — C20 — h20 


2(10) 


C38 — C20 — H20 


1 ^ A /I A\ 

120 (10) 


C21 — C20 — ^H20 


1 1 A /I A\ 

119 (10) 


C22 — C21 — C26 


116.9 (2) 


C22 — C21 — C20 


116.97 (19) 


C26 — C2 1 — C20 


1 ^ AT /I 0\ 

126.07 (18) 


C23 — C22 — C2 1 


122.0 (2) 


C23 — C22 — H22 


119.0 


C21 — C22 — ^H22 


119.0 


C24 — C23 — C22 


119.6 (2) 


C24 — C23 — H23 


120.2 


C22 — C23 — H23 


120.2 


C25 — C24 — C23 


120.6 (2) 


C25 — C24 — H24 


1 1 A T 

119.7 


C23 — C24 — H24 


119.7 


L24 — C25 — C26 


120.5 (2) 


C24 — C25 — H25 


119.8 


C26 — C25 — ^H25 


119.8 


05 — C26 — C25 


1 AO /I A\ 

122.03 (19) 


05 — C26 — C21 


117.57 (17) 


C25 — C26 — C2 1 


120.4 (2) 


05— C27— C28 


106.78 (15) 


05— C27— H27A 


110.4 


C28— C27— H27A 


110.4 


05— C27— H27B 


110.4 


C28— C27— H27B 


110.4 


H27A— C27— H27B 


108.6 



08 — C45 — H45B 


110.3 


C46 — C45 — ^H45B 


110.3 


"WT A C A y~1 AC "WW A CW^ 

H45A — C45 — H45B 


108.5 


C45 — C46 — C47 


11 A ^ O /I /"\ 

114.28 (16) 


C45 — C46 — H46A 


108.7 


C47 — C46 — H46A 


108.7 


C45 — C46 — H46B 


108.7 


C4/ — C46 — H46B 


108.7 


H46A — C46 — H46B 


107.6 


C48 — C47 — C46 


113.72 (17) 


AO A'n TTylTA 

C48 — C47 — H47A 


1 AO O 

108.8 


C46 — C47 — H47A 


108.8 


/~i A o A^ T T /I 1 Vt 

C48 — C47 — H47B 


108.8 


C46 — C47 — H47B 


108.8 


H47A — C47 — H47B 


107.7 


09 — C48 — C47 


105.23 (15) 




1 1 A T 

110.7 


A'n AO TT AO K 

C47 — C48 — H48A 


1 1 A T 

110.7 


/~V/^ A CI T T A Ci~r\ 

09 — C48 — H48B 


110.7 


C47 — C48 — H48B 


110.7 


TT AO A f^AO TT>10T> 

H48A — C48 — H48B 


1 AO O 

108.8 


09 — C49 — C50 


123.04 (17) 


09 — C49 — C54 


lie O T /I f\ 

115.83 (16) 


C50 — C49 — C54 


YLX.Yl (17) 


C5 1 — C50 — C49 


1 '^A A /'**\ 

120.0 (2) 


c 1^ c r\ f T c r\ 

C51 — C50 — H50 


120.0 


C49 — C50 — H50 


120.0 


C52 — C51 — C50 


120.4 (2) 


C52 — C5 1 — \\j 1 


lino 

119.8 


C50 — C51 — H51 


119.8 


C51 — C52 — C53 


119.7 (2) 


/^Ct f^C^ TTC^ 

C51 — C52 — H52 


1 A 

120.2 


t^C^ TTC^ 

C53 — C52 — H52 


120.2 


C52 — C53 — C54 


MIA (2) 


C52 — C53 — H53 


118.8 


/^CA TTCy 

C54 — C53 — H53 


118.8 


C53 — C54 — C49 


11/' /II /io\ 

116.41 (18) 


C53 — C54 — C55 


1 1 A A /I /I T\ 

119.04 (17) 


/~1 A r\ C A c c 

C49 — C54 — C55 


■\ i~\ A C A /I /'\ 

124.54 (16) 


C56 — C55 — C54 


1 A 1 /I TX 

129.21 (17) 


C56 — C55 — H55 


115.4 


C54 — C55 — H55 


115.4 


/~^cc f^cn /^cn 

C55 — C56 — C57 


1 A /I il\ 

123.24 (16) 


C55 — C56 — H56 


1 1 O /I 

118.4 


C57— C56— H56 


118.4 


07— C57— C56 


121.13 (17) 


07— C57— C39 


118.62 (16) 


C56— C57— C39 


120.25 (15) 


C19— Ol— H19 


32.3 (13) 
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C27— C28— C29 
C27— C28— H28A 
C29— C28— H28A 
C27— C28— H28B 
C29— C28— H28B 
H28A— C28— H28B 
C30— C29— C28 
C30— C29— H29A 
C28— C29— H29A 
C30— C29— H29B 



114.89(17) 

108.5 

108.5 

108.5 

108.5 

107.5 

113.87(17) 
108.8 
108.8 
108.8 



C17— 01'— H17 
C6— 02— C7 
Cll— 03— CIO 
C20— 04— H20 
C37— 04'— H37 
C26— 05— C27 
C31— 06— C30 
C44— 08— C45 
C49— 09— C48 



28.3 (18) 

121.20(15) 

121.56(16) 

5(10) 

4(10) 

119.54(15) 

120.30(15) 

119.07(14) 

120.23 (14) 



C6— CI— C2— C3 
C19— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— 02 
C4— C5— C6— CI 
C2— CI— C6— 02 
C19— CI— C6— 02 
C2— CI— C6— C5 
C19— CI— C6— C5 

02— C7— C8— C9 
C7— C8— C9— CIO 
C8— C9— CIO— 03 

03— Cll— C12— C13 
C16— Cll— C12— C13 
Cll— C12— C13— C14 
C12— C13— C14— C15 
C13— C14— C15— C16 
C14— C15— C16— Cll 
C14— C15— C16— C17 
03— Cll— C16— C15 
C12— Cll— C16— C15 

03— Cll— C16— C17 
C12— Cll— C16— C17 

C15— C16— C17— or 

Cll— C16— C17— 01' 
C15— C16— C17— C18 
Cll— C16— C17— C18 
or— C17— C18— C19 
C16— C17— C18— C19 
C17— C18— C19— 01 
C17— C18— C19— CI 
C2— CI— CI 9— 01 
C6— CI— C19— Ol 
C2— CI— C19— C18 
C6— CI— C19— C18 

04— C20— C21— C22 



-0.6 (3) 
-179.13 (19) 
1.2 (3) 
-1.1(3) 
0.4 (3) 
179.27(18) 
0.2 (3) 
-179.23 (16) 
-0.9 (3) 
-0.1 (3) 
178.27 (17) 
-69.8 (2) 
135.73 (19) 
-66.2 (2) 
179.56 (19) 
-0.2 (3) 
1.1(3) 
-0.9 (3) 
-0.1 (3) 
0.9 (3) 
-178.48 (18) 
179.47 (17) 
-0.7 (3) 
-1.2(3) 
178.60 (18) 
-6.6 (5) 
174.1 (5) 
173.84(18) 
-5.5 (3) 
2.8 (5) 
-177.69 (17) 
5.5 (2) 
-170.82 (18) 
17.7(3) 
-160.68 (19) 
-165.91 (16) 
15.7 (3) 
-18.2 (3) 



C32— C31— C36— C35 
06— C31— C36— C37 
C32— C31— C36— C37 
C35— C36— C37— 04' 
C31— C36— C37— 04' 
C35— C36— C37— C38 
C31— C36— C37— C38 
04'— C37— C38— C20 
C36— C37— C38— C20 
04— C20— C38— C37 
C21— C20— C38— C37 
C44— C39— C40— C41 
C57— C39— C40— C41 
C39— C40— C41— C42 
C40— C41— C42— C43 
C41— C42— C43— C44 
C42— C43— C44— 08 
C42— C43— C44— C39 
C40— C39— C44— 08 
C57— C39— C44— 08 
C40— C39— C44— C43 
C57— C39— C44— C43 

08— C45— C46— C47 
C45— C46— C47— C48 
C46— C47— C48— 09 

09— C49— C50— C51 
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